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A  conceptual  design  for  a  120mm  Improved  Conventional  Armament  System  (ICAS) 
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High  reliability  goals  have  been  set  and  human  factors  engineering  has  been 
applied  to  this  design.  Program  costs  and  a  cost  estimate  to  fabricate  a 
laboratory  demonstrator  are  included. 
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autoloader  is  presented  in  this  report.  This  is  a  multiple  mechanism  system 
using  microprocessor  control.  It  is  designed  to  load  a  separated  round  of 
ammunition  at  a  rate  of  8-12  rounds  per  minute.  The  ammunition  is  packaged 
in  a  single  canister  and  transported  in  a  five-round  clip  which  is  integral 
to  the  autoloader.  The  autoloader  is  totally  remote.  Provisions  have  been 
made  for  manual  loading  under  emergency  situations. 
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The  conceptual  design  of  the  120mm  Improved  Conventional  Armament  System 
(ICAS)  autoloader  is  presented  in  this  report.  This  is  a  multiple  mechanism 
system  using  microprocessor  control.  It  is  designed  to  load  a  separate 
projectile  and  powder  charge  at  a  rate  of  8-12  rounds  per  minute.  The 
ammunition  is  packaged  in  a  single  canister  and  transported  on  8-10  round 
pallet  which  is  integral  to  the  autoloader.  The  autoloader  is  totally 
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situations.  The  system  has  an  integral  auxiliary  hydraulic  power  unit, 
for  silent  watch  applications  or  there  is  vehicle  system  power  failure. 

High  reliability  goals  have  been  set  and  human  factors  engineering  has  been 
applied  to  this  design.  Program  costs  and  a  cost  estimate  to  fabricate  a 
laboratory  demonstrator  are  included. 

A  data  package  consisting  of  Level  1  drawings  presents  the  design  in  detail 
and  is  not  included  in  this  report. 
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This  device  has  been  designed  and  built  with  successful  preliminary  shake- 
down  tests  complete.  The  Propellant  Combustor  Performance  Tester  (PCTP), 
once  developed,  can  be  applied  immediately  to  evaluate  potential  liquid 
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The  Propellant  Combustor  Performance  Tester  can  become  the  new  standard 
of  the  Regenerative  Liquid  Propellant  Gun  industry. 
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the  set  of  two  partial  differential  equations  is  recapitulated  together  with 
appropriate  boundary  conditions.  For  vibration  problems,  two  sets  of 
eigenvalue  problems  are  formulated  to  satisfy  the  simultaneous  partial 
differential  equations  and  the  homogeneous  boundary  conditions.  Suitable 
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imaginary  branch  has  been  obtained.  The  free  vibration  problem  of  a  fixed- 
fixed  Mindlin-Herrmann  rod  has  been  solved.  The  numerical  values  of  six  (6) 
lowest  frequencies,  the  associated  wave  numbers  and  mode  shapes  are  tabulated 
for  three  different  slenderness  ratios. 
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1200°F)  and  high  concentrations  of  antimony  (35  to  75  percent  Sb) ,  antimony  is 
the  primary  embrittling  species.  Antimony  induced  embrittlement  by  lead- 
antimony  solutions  occurs  by  intergranular  fracture  mode.  This  variation  in 
susceptibility  to  embrittlement  with  temperature  indicates  that  at  low 
temperatures  embrittlement  is  caused  by  liquid  lead  and  occurs  by  "reduction 
in  cohesion"  mechanism;  while  at  elevated  temperatures  embrittlement  is 
Induced  by  antimony  and  occurs  by  temperature  dependent  grain  boundary 
diffusion  controlled  processes.  These  and  other  results  are  also  discussed  in 
terms  of  the  current  understanding  of  liquid  metal  and  temper  embrittlement  of 
metals. 
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surprisingly  detailed  when  account  is  taken  of  saturation  effects. 
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The  effect  of  the  area  of  Interconnection  between  the  ends  of  fast-acting  bear¬ 
ings  such  as  those  of  recoil  mechanisms  used  with  American  tank  guns  was 
studied  with  an  apparatus  which  simulated  a  concentric  recoil  system.  It  was 
found  that  these  bearings  do  not  "starve"  with  a  small  Interconnection  area, 
but  a  larger  area  would  probably  produce  a  faster-acting  bearing.  It  would 
also  result  In  a  thinner  fluid  film  but  this  would  probably  be  unimportant. 
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recoil  bearings  and  with  the  geometries  of  specific  designs. 
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The  mobile  robot  vehicle  is  equipped  with  data  acquisition  and  decision  making 
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The  W-10  alloy  exhibited  SCC  susceptibility  in  NaCl  solution.  Electrochemical 
polarization,  addition  of  a  hydrogen  catalyst  (As)  to  the  NaCl  solution  and 
heat  treatment  in  hydrogen  increased  SCC  susceptibility.  SCC  susceptibility 
was  also  observed  in  the  sulfide  cracking  solution  and  when  cathodically 
charged  in  10%  H2SO4  with  a  hydrogen  catalyst  (As)  .  At  the  corrosion 
potential  and  anodic  potentials  in  NaCl  solution,  SCC  propagated  by  separation 
of  tungsten-tungsten  and  tungsten-matrix  interfaces  with  ductile  rupture  of 
the  matrix.  In  other  cases,  cracks  propagated  by  separation  of 
tungsten-matrix  and  tungsten-tungsten  interfaces  with  some  cleavage  of 
tungsten  grains. 

The  W-3  alloy  did  not  exhibit  SCC  susceptibility  in  NaCl  solution,  under  any 
conditions.  SCC  did  occur  in  the  sulfide  cracking  solution  and  when 
cathodically  charged  in  10%  H2SO4  with  a  hydrogen  catalyst  (As),  however,  it 
was  much  more  resistant  than  the  W-10  alloy.  Fracture  occurred  primarily  by 
dimple  formation  in  the  matrix  and  cleavage  of  tungsten  grains. 

SCC  in  the  W-10  alloy  is  thought  to  occur  by  electrochemical  dissolution  of 
the  matrix.  Small  matrix  volume  and  high  tungsten  contiguity  in  the  W-3  alloy 
prevents  cracks  from  growing  even  though  severe  matrix  dissolution  occurs. 

The  observed  susceptibility  of  both  alloys  to  cracking  in  the  NACE  recommended 
sulfide  cracking  solution  and  when  cathodically  charged  in  10%  H2SO4  with  As 
indicates  that  both  alloys  are  highly  susceptible  to  hydrogen  embrittlement. 
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US  ARMY  MAT  DEV  &  READ  COMD 
ATTN:  DRCDE-SG  1 

5001  EISENHOWER  AVE 
ALEXANDRIA,  VA  22333 


COMMANDER 

ARMAMENT  RES  &  DEV  CTR 
US  ARMY  AMCCOM 

ATTN:  SMCAR-LC  1 

SMCAR-LCE  1 

SMCAR-LCM  (BLDG  321)  1 

SMCAR-LCS  ,  1 

SMCAR-LCU  1 

SMCAR-LCW  1 

SMCAR-SCM-0  (PLASTICS  TECH  1 

EVAL  CTR, 

BLDG.  35 IN) 

SMCAR-TSS  (STINFO)  2 

DOVER,  NJ  07801 

DIRECTOR 

BALLISTICS  RESEARCH  LABORATORY  1 

ATTN:  AMXBR-TSB-S  (STINFO) 

ABERDEEN  PROVING  GROUND,  MD  21005 

MATERIEL  SYSTEMS  ANALYSIS  ACTV 

ATTN:  DRXSY-MP  1 

ABERDEEN  PROVING  GROUND,  MD  21005 


COMMANDER 
US  ARMY  AMCCOM 

ATTN:  SMCAR-ESP-L  1 

ROCK  ISLAND,  IL  61299 

COMMANDER 

ROCK  ISLAND  ARSENAL 

ATTN:  SMCRI-ENM  (MAT  SCI  DIV)  1 

ROCK  ISLAND,  IL  61299 

DIRECTOR 

US  ARMY  INDUSTRIAL  BASE  ENG  ACTV 
ATTN:  DRXIB-M  1 

ROCK  ISLAND,  IL  61299 

COMMANDER 

US  ARMY  TANK-AUTMV  R&D  COMD  1 

ATTN:  TECH  LIB  -  DRSTA-TSL 

WARREN,  MI  48090 

COMMANDER 

US  ARMY  TANK-AUTMV  COMD  1 

ATTN:  DRSTA-RC 

WARREN,  MI  48090 

COMMANDER 

US  MILITARY  ACADEMY 

ATTN:  CHMN,  MECH  ENGR  DEPT  1 

WEST  POINT,  NY  10996 

US  ARMY  MISSILE  COMD 
REDSTONE  SCIENTIFIC  INFO  CTR  2 

ATTN:  DOCUMENTS  SECT,  BLDG.  4484 

REDSTONE  ARSENAL,  AL  35898 

COMMANDER 

US  ARMY  FGN  SCIENCE  &  TECH  CTR 
ATTN:  DRXST-SD  1 

220  7TH  STREET,  N.E. 

CHARLOTTESVILLE,  VA  22901 


NOTE:  PLEASE  NOTIFY  COMMANDER,  ARMAMENT  RESEARCH  AND  DEVELOPMENT  CENTER, 
US  ARMY  AMCCOM,  ATTN:  BENET  WEAPONS  LABORATORY,  SMCAR-LCB-TL , 
WATERVLIET,  NY  12189,  OF  ANY  ADDRESS  CHANGES. 


TECHNICAL  REPORT  EXTERNAL  DISTRIBUTION  LIST  (CONT'D) 


NO.  OF 
COPIES 


COMMANDER 

US  ARMY  MATERIALS  &  MECHANICS 
RESEARCH  CENTER 
ATTN:  TECH  LIB  -  DRXMR-PL 
WATERTOWN,  MA  01272 

COMMANDER 

US  ARMY  RESEARCH  OFFICE 
ATTN:  CHIEF,  IPO 
P.O.  BOX  12211 

RESEARCH  TRIANGLE  PARK,  NC  27709 
COMMANDER 

US  ARMY  HARRY  DIAMOND  LAB 
ATTN:  TECH  LIB 
2800  POWDER  MILL  ROAD 
ADELPHIA,  MD  20783 


DIRECTOR 

US  NAVAL  RESEARCH  LAB 
2  ATTN:  DIR,  MECH  DIV 

CODE  26-27,  (DOC  LIB) 
WASHINGTON,  D.C.  20375 

COMMANDER 

AIR  FORCE  ARMAMENT  LABORATORY 
1  ATTN:  AFATL/DU 

AFATL/DUG 
EGLIN  AFB,  FL  32542 

METALS  &  CERAMICS  INFO  CTR 
BATTELLE  COLUMBUS  LAB 
1  505  KING  AVENUE 

COLUMBUS,  OH  43201 


COMMANDER 

NAVAL  SURFACE  WEAPONS  CTR 
ATTN:  TECHNICAL  LIBRARY  1 

CODE  X212 

DAHLGREN,  VA  22448 


NOTE:  PLEASE  NOTIFY  COMMANDER,  ARMAMENT  RESEARCH  AND  DEVELOPMENT  CENTER, 
US  ARMY  AMCCOM,  ATTN:  BENET  WEAPONS  LABORATORY,  SMCAR-LCB-TL , 
WATERVLIET,  NY  12189,  OF  ANY  ADDRESS  CHANGES. 


NO.  OF 
COPIES 


1 

1 


1 

1 


1 


